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STATIC AND CONTROL INVESTIGATIONS ON AN 0.030-SCALE 


SPACE SHUTTLE ORBITER CONFIGURATION 140A/B MODE!. 
IN THE AMES RESEARCH CENTER 
11- BY 11-FOOT TRANSONIC WIND TUNNEL (0A53A) 


By M. E. Nichols, Rockwell International Space Division 
ABSTRACT 


This report presents data obtained from a wind tunnel test of an 0.030- 
scale model of the Rockwell International Configuration 140A/B Space Shuttle 
Vehicle Orbiter in the Ames Research Center 11- by 11-Foot Transonic Wind 
Tunnel. This test was conducted from 19 November to 27 November 1973, in 
160 test hours. 

This part (part A) of test series OA53 was conducted at Mach numbers 
of 0.6, 0.8, 0.9, 1.05, and 1.20, and at Reynolds numbers from 1.8 x 10°/ft 
to 6.5 x 10°/ft. 

The objective of this test was to establish and verify longitudinal 
and lateral-directional aerodynamic performance, stability, and control 
characteristics for the Configuration 140A/B SSV Orbiter. Reynolds number 
studies were performed for certain nominal control-settings. An alternate 
leading-edge wing configuration and sealed elevon-split arrangement were 
tested. Bodyflap, elevon, speedbrake, and rudder hinge moments were measured 
in addition to standard six-component forces and moments and base pressure 
data. Furthermore, six-component force and moment data were measured for 


the vertical tail assembly. The model was investigated through angles 
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of attack from -3° to +28° at 0° angle of yaw and through angles of side- 
slip from -5° to +9° at 0°, 10°, and 20° angle of pitch. 
This report is publisiied in two volumes. Volume I contains Data 


Figures 4 through 29. Yolume II contains Data Figures 30 through 51, and 
the Tabulated Source Data. 
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INDEX OF DATA FIGURES (Concluded) 


CY, CYN, CBL versus ALPHA 
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CHET, CHEI, CHEO versus ELEV-L 
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NOMENCLATURE 


SADSAC 
Symbo | Symbo ] Definition 
Body Axis 
Cy CN normal-force coefficient 
CA CA axial-force coefficient 
Cy CAF forebody axial-force coefficient 
F 
C. CLM pitching-moment coefficient 
Cy CY side-force coefficient 
C, CYN yawing-moment coefficient 
Cy CBL rolling-moment coefficient 
Stability Axis (Coefficients utilizing C,) 
Cc CL Lift coefficient 
Cy CO drag coefficient 
C. CLM pitching-moment coefficient 
C, CLN stability yawing-moment coefficient 
S 
7, CSL stability rolling-moment coefficient 
S 
Stability Axis (Coefficients utilizing Cy ) 
F 
te CLF forebody lift coefficient 
Cy COF forebody drag coefficient 
F 











L/D 
L_/Dp 


Xep/Le 


RN/ ft 


TTAV 





CMF 


L/D 
LF/DF 


XCP/L 
ALPHA 
BETA 


MACH 
PQ 


PT 


Q 
RN/L 


TTAV 


Vertical Tail Data 
Body Axis 


CNV 


CAV 


CMY 


CYV 


CYNV 


CBLV 


forebody pitching-moment coefficient 
lift-to-drag ratio 
forebody lift-to-drag ratio 


longitudinal center of pressure location of 
totai vehicle,percent reference body length 


angle of attack, degrees 
angle of sideslip, degrees 
free-stream Mach number 


free-stream static pressure, psia 
total pressure, psia 


free-stream dynamic pressure (psf) 


unit Reynolds number, per foot 


average total temperature, deg. R 


vertical normal-force coefficient 


vertical axial-force coefficient 


vertical pitching-moment coefficient 


vertical side-force coefricient 


vertical yawing-moment coefficient 


vertical rolling-moment coefficient 
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Cue 


CHu 


“HR 


Pressure Coefficients 2nd Pressure Corrections 


CPBI 


CPB 


CPSCJ 


CPSC 


CAB 


CASC 


Hinge Moments 


CHR 


CHE] 


CHEO 


CHET 


CHUL 


CHLL 


CHUR 


CHLR 





pressure coefficient for individual base pres- 
sures 


average base pressure coefficient 


pressure coefficient for individual sting-cavity 
pressures 


average sting-cavity pressure coefficient 
base axial-force coefficient 


sting-cavity axial-force coefficient 


rudder hinge-moment coefficient 


inboard elevon hinge-moment coefficient 


outboard elevon hinge-moment coefficient 


total elevon hinge-moment coefficient 


= hinge-moment coefficient (upper 
left 


a hinge-moment coefficient (lower 
left 


speedbrake hinge-moment coefficient (upper 
right) 


speedbrake hinge-moment coefficient (lower 
right) 
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C CHBE 
Hee 
C CHSB 
Hop 
Cp CPV] 
Cp cPV2 
2 
Cp CPV3 
3 
Cp cPy4 
4 
Ca CAVB 
B 
XP, XCPV/L 
fg 
sep ZCPV/L 
fp 
P, »Py sPy P 
hae Pik Pad 


bodyfiap hinge-moment coefficient 
total speedbrake hinge-moment coefficient 


Pressure coefficient for Py 
] 


pressure coefficient for Py 
eo) 
c 


pressure coefficient for Py 
3 


pressure coefficient for Py 
4 


vertical tail base axial-force coefficient 


longitudinal center-of-pressure location 
of vertical tail forces 


vertical center-of-pressure location of vertical 
tail forces 


pressure on vertical tail at stations 1, 2, 3, 4 
respectively, psia 














-~ 


CmeWD 


CmarT 


ACL 
ACp 
AC 

AC Ae 
ACA, 
aCy 
ACmeyD 
ACmarT 


ACh 


CLMFWD 
CLMAFT 
ELEV-L 


DCL 
DCD 
DCA 
DCAF 
DCAB 
DCN 
DCMFWD 
DCMAFT 
DCY 
DCYN 
DCBL 
DCY/DS 


DCYNDS 


NOMENCLATURE (Continued) 
ADDITIONS TO NOMENCLATURE 


pitching moment coefficient (FWD C.G.) 


pitching moment coefficient (AFT C.G.) 


left elevon 


incremental 
incrementa] 
incrementa | 
incremental 
incremental 
incrementa | 
incremental 
incremental 
incremental 
incrementa | 


incremental 


deflection 


lift coefficient 

drag coefficient 

axial force coefficient 

forebody axial force coefficient 

base ax*al force coefficient 

normal force coefficient 

pitching moment coefficient (FWD C.G.) 
pitching moment coefficient (AFT C.G.) 
side force coefficient 

yawing moment coefficient 


rolling moment coefficient 


side force coefficient derivative with respect to 


speed brake 


deflection. Algebraic difference of the 


side force coefficient of two runs divided by the 
algebraic difference of the speed brake angle of 
the runs; per degree. 


yawing moment coefficient derivative with respect to 


speed brake 


deflection. Algebraic difference of the 


yawing moment coefficient of two runs divided by the 
algebraic difference of the speed brake angle of the 
runs; per degree 
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OSB 


6a 


Sy 


“Hsp, 


Aé 

Ad 
Mbp 
*° RF 


Sa 


DCBLDS 


DCLMDS 


OCLMDA 


DCLMDR 


DCHDSB 


DA 


DE 


DR 


DBF 


AILRON 


NOMENCLATURE (Continued) 


rolling moment coefficient derivative with respect 
to speed brake deflection. Algebraic difference of 
the rolling moment coefficient of two runs divided 
by the algebraic difference of the speed brake 
angle of the runs; per degree. 


pitching moment coefficient derivative with respect 
to speed brake deflection. Algebraic difference of 
the pitching moment coefficient of two runs divided 
by the algebraic difference of the speed brake 
angle of the runs; per degree. 


pitching moment coefficient derivative with respect 
to aileron deflection. Algebraic difference of the 
pitching moment coefficient of two runs divided by 
the algebriac difference of the total aileron 
deflection angle of the runs: per degree. 


pitching moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 
pitching moment coefficient of two runs divided by 
the algebraic difference of the total rudder 
deflection of the runs: per degree. 


speed brake hinge moment derivative with respect to 
speed brake deflection. Algebraic difference of the 
speed brake hinge moment coefficient of two runs 
divided by the algebraic difference of the speed 
brake deflection angle of the runs; per degree. 


algebraic difference of aileron deflection angle 
between two runs; degrees. 


algebraic difference of elevon deflection angle 
between two runs; degrees. 


algebraic difference of rudder deflection angle 
between two runs; degrees. 


algebraic difference of body flap deflection angle 
between two runs; degrees. 


aileron, total aileron deflection angle, degrees, 
(left aileron - right aileron)/2. 
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BDFLAP 
ELEVON 
RUDDER 
SPDBRK 
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NOMENCLATURE (Concluded) 


body flap, surface deflection angle; degrees. 
elevon, surface deflection angle; degrees. 
rudder, surface deflection angle; degrees. 


speedbrake, split rudder inclusive deflection 
angle between outer surfaces; degrees. 
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CONFIGURATION INVESTIGATED 


The Rockwell International Configuration 140A/B Space Shuttle Vehicle 


Orbiter was the subject of the 0A53 test series. An 0.030-scale Orbiter 


model was used. 


Sealed elevon-split and alternate wing leading-edge in- 


vestigations were carried out. Various elevon, aileron, bodyflap, speed- 


brake, and rudder deflections were tested. 


Component 


B26 
Cg 
E26 
Fg 
M7 
Nog 
Ro 
Vg 
W116 


W121 


The following nomenclature designated model components: 


Description 


140A/B fuselage (VL70-000140A, VL70-000145, VL70-000140B, 
VL70-000143A, VL70-000139) 


140A/B basic canopy (VL70-000140A, VL70-000143A) 

Basic 140A/B elevons (VL70-000200, VL70-006089, VL70-006092 ) 
140A/B bodyflap (VL70-0001408, VL70-000200) 

OMS/RCS pods for 140A/B Orbiter 

OMS basic nozzles for 140A/B configuration 

Basic Orbiter rudder (VL70-000146A, VL70-000095 ) 

Basic Orbiter vertical tail (VL70-000140A, VL70-000146A) 
Basic 140A/B wing (VL70-000140B, VL70-000200) 


Alternate leading-edge wing configuration (VL70-00021°., 
VL70-000200, VL70-006089, VL/70-00 092) 


Reference dimensions and constants for Orbiter data were: 


Symbo | 


Ap 


(see below for base areas) xr Ag. 
i 


Definition Value 
6 


0.298472 ft? 





i=] 





Sting-cavity area 

Reference wing span 
Reference MAC 

Reference body length (IML) 
Reference wing area 


Longitudinal length, nose to moment re- 
ference center 


Lateral length, plane of symmetry to moment 
reference center 


Vertical length, FRP to moment reference 
center 


Elevon chord 

Rudder chord 

speedbrake chord 

Bodyflap chord 

Reference elevon area 
Reference rudder area 
Reference speedbrake area 


Reference bodyflap area 


Orbiter Base Areas (ft*) 


A 
By 


0.050764 


An (OMS) 0.087153 
2 


16 


28. 


14, 


38. 


ro 


25. 


-0. 


-4210 ft 


. 12834 ft 


2 


.07670 ft 


1004 inches 


244 inches 


709 inches 


2 


251 inches 


.000 inch 


750 inch 


-/210 inches 
.2110 inches 
.2110 inches 
.54] inches 
.18900 Ft? 
090135 Ft? 


090135 ft® 


Z 
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0.033333 


0.060069 


0.028472 


0.038681 














TEST FACILITY DESCRIPTION 


The Ames Research Center Unitary Plan 11- by 11-Foot Transonic Wind 
Tunnel is a closed-circuit, air-medium, variable-density facility capable 
of attaining Mach numbers from 0.6 to 1.4 at Reynolds numbers from 1.7 x 
10°/Ft to 9.4 x 10°/Ft. The cest section is 22 feet long, and models are 
installed on internal strain-gauge balances mounted to sting-type support 
systems. 

Shadowgraph and Schlieren photographic equipment is available, and 
pressure transducer instrumentation is provided. 

Tunnel operating temperature is 580°R. Extended high Reynolds number 


runs are restricted by power availablity. 














DATA REDUCTION 
A. Data Reduction for the Orbiter 


Standard ARC methods were used to compute coefficient data. 

Qne set of body- and two sets of Stability-axis data are used. The 
first stability-axis data set has the axial-force coefficient corrected 
to the base pressure, whereas the second Stability-axis data set has the 
axial-force coefficient corrected to free-stream pressure. 

The following outouts are some of those required for data presentation. 


Pressure coefficient was computed for each pressure (P, ) as follows: 
1 


where 


Pe = pressure at base orifice j 


“oO 
i 


free-stream static pressure 


q = free-stream dynamic pressure 
Pressure coefficient was computed for each sting-cavity pressure 


(Poe ) as follows: 
J 


where 


Pec ~ pressure at sting-cavity orifice j 
j 


Average (area-weighted) base pressure coefficient was computed as follows: 








where 


7 Pa. AB. 
p = 1) 
: oA 
2, "8. 


and 
6 = number of base pressures 


Pp = pressure at base orifice 1 
Ap = area assigned to base orifice 1 


Average (numerically averaged) sting-cavity pressure coefficient was 


computed as follows: 





C= Poco 7 Po 
sc q 
where 2 
+, Se: 
se 2 


and 
2 = number of sting-cavity pressures 


Fee = pressure at sting-cavity orifice j 
J 


Base axial-force coefficient was computed as follows: 
-[C, (Aj) + C,  (Ac-)] 
i B Poe sc 


C, = § 


Ap 4 


where 


Ag = area of base (total) 


Ace = area of sting-cavity 


S 


+ wing reference area 
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Sting-cavity axial-force coefficient was computed as follows: 


_ UP ce = Pah Age 
| a aaa 
SC 9 >y 
Axial-force coefficient adjusted to the average (area-weighted) base 


pressure was computed as follows: 


C, = C, -C 
A AY Rec 


where 


C, = axial-force coefficient unadjusted for base 
U or sting-cavity pressures 


Axial-force coefficient corrected to freestream static pressure 


(forebody axial-force coefficient) was computed as follows: 


Center-of-pressure location, in percent of reference body length was 


computed as follows: 


where 





Xeg * center-of-gravity location aft of model nose 


f, = reference body length 
Lift-to-drag ratios, based on each of the two sets of stability axis 
data were computed as follows: 
Ee 
Dp Enea on Cy 


2} 











[ L 


ee Fo 
Z ce pased or, a 


; F 
Rudder hinge-monient coefficient was computed as follows: 


where 


Hid, = HM + HM - HM - HM 
R SB ut Bey SB 


Inboard-elevon hinge-moment coefficient was computed as follows: 
HM 





E 
_ I 
“He Re: 
I 
Qutboard-elevon hinge-moment coefficient was computed as follows: 
HME 
a “ce 
EQ ENE 


Total elevon hinge-moment coefficient was computed as follows: 


where k = two upper and two lower Speedbrake panels 
Bodyflap hinge-moment coefficient was computed as follows: 
HM F 


e...2 —_ 
Hep = Spe Cpe 
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B. Data Reduction for Vertical Tai} Instrumentation 


Standard ARC methods were used to compute 51X-component data. 


The data were reduced to coefficient form using the wing area (S.) 


wing chord (c\), and wing span Ce Moments were determined about the 


§ 


balance center, and then transferred to the model C.G. 


Pressure coefficients were computed for vertical base pressures, P 


‘y 
and Py as follows: 





| Pressure coefficients were computed for vertical cavity pressures, 


P, and P,, as follows: 
V5 Va 





Vertical tail base axial-force correction was computed as follows: 


-—[(C; -C, )A, +C, Ay} 
Pv Py, V PY, V, 
C ee, 
A S 
B W 


Vertical tail axial-force coefficient corrected to freestream pressure 


was computed as follows: 


where 


C = vertical tail axial-force coefficient 
Vy unadjusted for base pressures 
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Center-of-pressure Jocations on the vertical tail were computed as 


follows: 
c b 


_*ce - "veopy 
V Cy 
VBODY 


ree ee an he ae ee lea 


Ww 


Xcp 


(where "BODY" means "body-axis") 


Cy b, 
— I¢g + BODY 
Lop. * Cy 
V VBODY 


Pa a Te Pe ee ee See ee ee ee ey eee ae 


Pressure coefficient for each extra "monitoring" pressure (Py ) was 
1 
computed as follows: 


Reference dimensions and constants for the vertical tail were: 


Symbol Comments Value 

Ay See figures 9.00625 Ft® 
1 

A, See figures 0.01326 #t* 
2 

Sy Given in previous section 

b, Given in previous section 

Lp Given in previous section 

Xog Given in previous section 


Given in previous section 
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TABLE I. 


TE a gap ps irre 


TEST © OA53A DATE = 11/16/73 


TEST CONDITIONS 
REYNOLDS NUMBER DYNAMIC PRESSURE {STAGNATION TEMPERATURE 
MACH NUMBER (per unit length) (Pounds ‘Sq. inch} ; (degrees Fahrenheit) , 
| 0.60 | 3.00 x 10P/Ft : 









0.80 
0.80 3,09 


2.19 x 10°v+¢ 


2.98 x 10°/Ft 
0.90 ee | 
1.05 2.30 x 108 /¢¢ 7 
1.05 3.00 x 106/Ft : 

: 









4.51 x 10°/Ft : 
BALANCE UTILIZED: oY MK XX ' 
COEFFICHEN 
CAPACITY: ACCURACY: once. 
NE 3000 Ib 
NA 3000 Ib 
SF 1500 1b eee 7 





SA 1500 1b 


R 4000_in- Jp 
X 600 Tb 


COMMENTS: 





ar 
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TARLE J. - Concluded. 


TEST + = QA53A DATE $ 11/16/73 


TEST CONDITIONS 


WACH NUMBER REYNOLDS NUMBER DYNAMIC PRESSURE —ISTAGNATION TEMPERATURE 
sa (ber unit length) (pounds. ‘sq. inch) (degrees Fahrenheit) 
1.20 
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BALANCE UTILIZED: 


COEF 
CAPACITY. ACCURACY: Taree 


COMME NTS: 
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TABLE III. - MODEL DIMENSIONAL DATA 


MODEL COMPONENT :__ BODY - Boo 


GENERAL DESCRIPTION -__Orviter fusclace conficurution 1hoa/R 
NOTE: E26 identical to Bek except underside of fuselage refaired to 


accept W116. 


__MODEL SCALE: 0.030 ee 


DRAWING NUMBER’ _VWI-79-000139, VL70-O00140A, VL70-QOOL4OB, VLTO-O00143A, 
VL70-000145 


DIMENSIONS : FULL SCALE | MODEL SCALE 


Length (Body Fwd Sta X 7235) - jn._12932,2 38.799 (OML ) 


Mox Width (@ X= 1520) - In. 262.0 — 7.860 
Max Depth (@ x 1464) - In. 20.0 _ 00 
Fineness Ratio 0.26357 = L__ 26357 
Area - Ft? 
Mox. Cross—Sectional __340,.88462 _ 0.30679 
Planform es 
Wetted ee 
Boss eee en a 


32. Cf 











TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT :_CANOPY - C. 


a a 


GENERAL DESCRIPTION _ Configuration 140 A/B orbiter fuselage canopy 





MODEL SCALE: 0,030 


DRAWING NUMBER: _VL70-QQ0L40A, VL70-000143A 


DIMENSIONS : FULL SCALE 


Length (X, = 434.643 to 578)-In._ 143.357 


Max Width (@ X= 513.127) 152.412 


Max Depth (@ X= 485.0) 25-000 


Fineness Ratio 
Area 


Max. Cross-Sectional 


Planform 


Wetted 


Base 
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MODEL SCALE 


__4 30071 
4.57236 


0.75000 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


GENERAL DESCRIPTICH: Configuration LuOA/B Orbiter blevan. . 
eS pee ap er es Sl 


DRAWING NUMBER: ViL7O-000200 


~# ote 2 YLZO-006089, VL70-006092 
DIMENSIONS: FULL-SCALE MODEL SCALF 
Area ~ Ft 210.0 0.1890 
Span (equivalent) - In. 349.2 10.476 
Inb'd equivalent chord - In. 118.904 3. 540 
Outb'd equivalent chord - In. __ 55. ly2 1.656 
Ratio movable surface cnord/ 
total surface chord 
At Inb'd eoviv. chord 0.2096 0.2096 
At Qutb'd equiv. chord 0.4004 0.4004 
Sweep Back Angles, degrees 
Leading Edge 0.00 7 QO,00 
Tailing Edge - 10.056 - 10.056 
Hingeline 0.00 Q.00 
Area Moment (iiormal to hinge line) Ft 1597.25 ~2,005670 _ 
Mean Aerodynamic Chord - In. W-70__ 2.721 
34 | 











TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT .___OMS PODS - My 


GENERAL DESCRIPTION __ Configuration 140 A/B OMS Pods 





MODEL SCALE: 0.030 


DRAWING NUMBER ____VL7O-000140A, YL7O-000145 
DIMENSIONS - FULL SCALE MODEL SCALE 


Length (CMS Fwd Sta. X_,=1233.0( in.) 327 .000 


Max Width (@ X, = 1450.0) - In. 
Max Depth (GX. = 1493.0) - In. 


Fineness Ratio 


Area 


Mox. Cross-Sectional 


Planform 


Wetted 


Bose 
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TABLE ILI. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT :__DODY FLAP - Fg 


GENERAL DESCRIPTION . Configuration 140 A/B body flap 








DRAWING NUMBER _YLT0-QOOLKOB, VL70-000200 } 
DIMENSIONS . FULL SCALE MODEL SCALE | 
| 
Length - In. 84.7 | 
Max Width - In. 262.708 7.86924 , 
Mox Depth - In. 24.000 «ss _ 0.69000 | 
Fineness Ratio i eet a a 
Arec - Frt® | = 


Mox. Cross~Sectiona! 








Planforn 158.85350 OQ, b297 

Wetted een! 

Bose _ B1.80642 0.03772 
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TABLE II]. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: NOZZLES - Nog 





GENERAL DESCRIPTION: Configuration 140 A/B OMS on 





MODEL SCALE: 0.030 
DRAWING NO.: VL70-O0C1L4OA 
DIMENSIONS: 

Gimbal Origin 


Fuselage Sta. - In. 


X 
Y 
Zz 
Null Position 
Pitch 
Yaw 
Gimbal Range 
Pitch 


Outboard 


Yaw 
Outboard 


Inboard 


FULL SCALE 


1518 


492.0 


15°k9' 


12°17" 


+ 6° 


13°17 
et 


3/7 


MODEL SCALE 


45.54 
__ 2.64 
14.76 


1509" 
12°17" 


+ 8° 


13°17. 


2° 0 _ 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: RUDDER - Ro 


GENERAL DESCRIPTION: 140 A/B configuration per Rockwell Lines 
VL70-000095. 


Ss 


MODEL _SCALF: . 


DRAWING NUMBER: 


en beso 
DIMENS LONS : FULL-SCALE MODEL SCALE 
Area oho lof, 38 O.n957h 
Span (equivalent) - In. 201.0 6.0300 
Inb'd equivaient chord- In. 91.585 _ 2.74755 
Outh'd equivalent chord- In. 50 .833 1.52499 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 0.400 0.400 
At Outb'd equiv. chord 0.400 0.400 
Sweep Back Angles, degrees 
Leading Edge 34.83 34.83 
Trailing Edge 26.25 26.25 
Hingeline 34.83 34.83 ; 
Area Moment (Normal to hinge line) rt 526.13 0.01420 
38 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: VERTICAL - Vg 


ee ~ 


GENERAL DESCRIPTION: Configuration 140 A/B vertical tail. 
NOTE 


> Similar to V5 with radius On T.E. upper corner and L.E. lower 
corner where vertical meets fuselage. 


MODEL SCALE: 0.030 





TE ep 





DRAWING NUMBER: VL70-O00L40A, VL70-OOO1N6A 


Pa ES ee OORT ne NO Ee eA Bs Seo AO Ge ae a at Te a 














DIMENSIONS: FULL SCALE MODEL SCALE 
TOTAL DATA 
Area (Then) - rt” 

Planform 413.253 0. 37193 
Span (Theo) - In. Ast (20 9.46160 
Aspect Ratio 1.675 L.675 
Rate of Taper 0.507 __ 0.507 
Taper Ratio 0.40399 0.40399 
Sweep-Back Angles - Degrees 

Leading Edge 45.00 45.00 

Trailing Edge 25.947 25.947 

0.25 Element Line 1.130 41.130 
Chords: 

Root (Theo) WP 268.500 8.05500 

Tip (Theo) WP 108.470 3.25410 

MAC 2 60756 5 .90h2 3 

Fus. Sta. of .25 MAC 1463.50 2.9050 

W.P. of .25 MAC 635.522 19.06560 

B.L. of .25 MAC i 
Airfoil Section 

Leading Wedge Angle - Deg. 10.00 _10.00 

Trailing Wedge Angle - Deg. 14.920 _ 14.920 

Leading Edge Radius (Min.) - In. 2.00 0.060 
Void Area 13.17 0.01185 
Blanketed Area 0.0 0.0 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPCNENT: WING 


SENERAL DESCRIOTION: 





NOTE; 





was. Dthedral angle is 





MONET, OAT Rr 2 
| VL/0-O00140B 
TEST NO, OWG. NO. yi70-990290 
DIMENSIONS: FULL~-SCALE MODEL SCALE 
TOTAL DATA 
Area (ineo,) - Ft? 
‘ Plantorm 2690.00 2.4210 
pan yineo)-in, 936.6516 23.300k5 
Aspect Bes 2.205 2.26 
Rate of Taner Poly? Lay 
Taper Ratio 0.200 0.20) 
Nihedral Angie, degrees 4-500 2. 
Incidence hagle, degrees 0.509 0.509 
Aerodynamic Twist, degrees + 3.00 +3000 
Sweep Sack Angies, degre~s 
Leading Edge 45.00 ho. 
Trailing Edge ~ 10.056 - 10.056 
0.25 Element Line .209__. 35.209 
Chords: ie 
Root (Theo) B.P.0.0. 689.2429 20.67729 
Tip, Ee BLP. | 137 EBS Wi 35%8 
MAC 746117. 14. 244 26 
Fus. Sta. of .25 MAC £120.72 3300163 
WP. of «25 MAC 20] 00 8 72000 
B.L. of .25 MAC 187.3349) 4 52005 
EXPOSED DATA 9 
rea (Ineo) - Ft 1812 .2°05 1.63010 
Span, (Theo) - In. BP108 oT Oatilts 2210045 
Aspect Ratio 2.058 2.058 
Taper Ratio - 0.245) 0.245) 
Chords 
Root BP108 570.6230 17.11869 
Tip 1,00 b 137.8522. 413554 
MAC 542376 10.6273 
Fus. Sta. of .25 MAC Li6h .237 34 .O27)] 
W.P. Of 25 MAC 202 0h) 8.76000 
Bel. of .25 MAC 239.07 786 1.19934 
Airfoil Section (Rockwell Mod NASA) 
XXXX=64 
Root 3 = 0.113 O18 
Tip b =» 0.12 Q.12 
v2 See eee 
Data for (1) of (2) Sides 
Leading Edge Cuff 9 
Planform Area Ft MCCUE. 0.10650 
Leading Ecge Intersects Fus M, L. @ Sta cos 15.169} 
Leading Edge Intersects Wing @ Sta Lo0nh. 5 20..10500 
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TABLE ILI. - MODEL DIMENSIONAL DATA - Concluded. 
MODEL COMPONENT: __WING- 


a ee 


GENERAL DESCRIPTION: sgentical to Wo except for modified Leadi | 


a PSUS Co leanne er 


eS 


MODEL. SCALE 2 000 3 


TEST NO. 


DIMENSIONS; 


EXPOSED DATA 


TOVAL DATA 2 
Area (iheo.) Ft 


Planform 
Span (Theo In. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral Angle, degrees 
Incidence Angle, degrees 


Aerodynamic Twist, degrees | 


Sweep Back Angles, degrees 
. Leading Edge 
Trailing Edge 
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APPENDIX 


TABULATED SOURCE DATA 


Tabulations of plotted data are available on request from 
Data Management Services, 
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